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Peter S. Hansen, Helge H. Rasmussen. Department of Cardiology, Royal North Shore
Hospital, Sydney, Australia
Insulin is ~hought to stimulate the Na+-K+ pump in cardiac tissue. The mech-
anism for this is controversial, Some studies on multicellular preparations
have suggested that stimulation is secondary to an increase in passive Na+
influx while others have suggested that insulin directly stimulates the pump.
Methodological difficulties make it difficult to distingiush between the two
mechanisms. We have examined the effect of insulin on electrogenic Na+-
K+ pump current (Ip) in isolated cardiac myocytes. Myocytes were voltage-
clamped at -40 mV with wide-tipped patch-pipettes (tip diameter "'4-5 /lm,
resistance "'1 MQ) to inactivate Na+ channels and superfused with 1 mM
Ba2+ to inhibit K+ channels. Ip, normalized for membrane capacitance and
hence cell surface area was identified as a shift in holding current induced
by 50 JiM ouabain. Ip measured using patch-pipettes containing a filling so-
lution with a Na+ concentration ([Na]pip) of 10 mM was 0.32 ± 0.014 pA/pF
(n ~ 13, mean ± SE) in control myocytes and 0.46 ± 0.013 pA/pF (n = 16)
in myocytes exposed to 1 mU/ml insulin (p < 0.001). Ip was 1.10 ± 0.06
pAlpF (n = 6) in control myocytes and 0.97 ± 0.08 pAlpF (n = 6) in myocytes
exposed to insulin when [Nalpip was 50 mM (NS). If the insulin-induced in-
crease in Ip measured with [Na]pip of 10 mM were secondary to an increase
in passive transmembrane Na+ influx one would also expect insulin to stim-
ulate Ip measured with pipettes with Na+-free filling solutions. To test this
we measured Ip with pipettes containing 0 mM Na+. Ip was 0.03 ± 0.015
pA/pF (n ~ 6) in control myocytes and 0.04 ± 0.Q11 pAlpF (n = 6) in my-
ocytes exposed to insulin (NS) indicating good control of intracellular Na+
by the patch-pipettes. We conclude that insulin stimulates Na+-K+ pump ac-
tivity at near-physiological levels of intracellular Na+ while it has no effect at
near-saturating levels. The stimulation is not secondary to enhanced passive
Na+ influx.
Effectiveness of Heparin for Prevention of
Coagulation Factor Activation During
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A major complication of radiofrequency catheter ablation is thromboem-
bolism, although the mechanism underlying this is unknown. We compared
coagulation factor activation during catheter ablation and diagnostic electro-
physiologic study and sought to determine whether IV heparin is effective in
preventing it.
Methods: Fifty-five pts were prospectively studied: group I (28 pts) had di-
agnostic electrophysiologic study; group 11(9 pts) had ablation without hep-
arin; group III (18 pts) had ablation with heparin (8842 ± 1842 unit bolus +
1000 unitslhr infusion). No differences were found in age, procedure time, Or
number of radiofrequency applications in group II vs. group III, Thrombogen-
esis was measured at the start (TO) and end of the electrophysiologic study
or ablation procedure (Tl). and the following morning (T2) using D-dimer IDD;
ng/ml) and thrombin-antithrombin complex (TAT: ng/ml) assays.
Results (Median values):
Group I Group II Group III
TAT DD TAT DD TAT DD
TO 9.1 915 5.1 464 5.3 206
T1 20.0 1102 23.2 2107 86 627
T2 4.5 1016 10.6 627 7.6 720
DD increased in all groups at Tl and T2 (p < 0.05) with the largest increase
in the ablation groups (II and III). Compared to baseline, TAT was increased
only in Groups II and III at Tl (p < 0.05: Wilcoxon matched pairs signed ranks
test): however, heparinized patients showed a smaller rise in TAT (p = 0004).
TAT returned to baseline by T2 in all groups.
Conclusions: 1. The magnitude of coagulation factor activation appears to
be greater in the catheter ablation group compared to the electrophysiologic
study group. 2. Coagulation factor activation may be reduced, but not elim-
inated, by conventional doses of IV heparin 3. Higher doses of heparin may
be needed during catheter ablation to prevent thrombogenesis.
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Effect of Insulin on Electrogenic Na+-K+ Pump
Current in Isolated Rabbit Ventricular Myocytes
Radiofrequency-induced Lesions Around the
Coronary Sinus Ostium Assisted Solely by
Endoscopy: Their Effects on Atrioventricular
Nodal Properties
Atrioventricular Nodal Conduction Patterns
Recorded with Voltage-sensitive Dyes
Kazushi Tanaka, Yong-Mei Cha, Osamu Fujimura. University of California, San Diego,
CA
Although two anatomically distinct inputs from the areas around the coro-
nary sinus ostium (CSos) to the atrioventricular node (AVN) were reported,
their electrophysiologic effects on AVN properties are not well known. We
have recently shown in the dog that radiofrequency catheter ablation can be
assisted by means of balloon-tipped fiberoptic endoscopy. Thus, we exam-
ined the feasibility of this technique in creating lesions around CSos by ra-
diofrequency energy and assessed the effects of such lesions on AVN prop-
erties in 11 anesthetized dogs. After pharmacological denervation with in-
travenous propranolol 1 mg/kg and atropine 0.2 mg/kg, basic intervals and
Wenckebach cycle length (WCl) were obtained. AVN conduction curves
were constructed at multiple cycle lengths using atrial extrastimulus test-
ing. We then ablated areas between CSos and the tricuspid valve in 2 dogs
(Group 1) and those above CSos in 6 (Group 2). In 4 dogs in Group 2, the
same areas in Group 1 were then ablated. The remaining 3 dogs served as
controls (Group 3). Measurements were repeated after each ablation proce-
dure using the same doses of the drugs. At the end of each experiment,
pathological examination was performed.
Results: Radiofrequency ablation was possible in all dogs under direct
vision without fluoroscopy. Basic intervals and WCl showed no changes.
Group 1 showed shifting of the AV nodal curve downward (facilitation) in 1
dog and development of 2: 1 AVN block in another after ablation. In Group
2, block in slow pathway was noted in 1 dog, facilitation of the AVN curve in
3, and no change in 2. Further ablation in the area in Group 1 resulted in AVN
block in 1 and showed no change in 3. No changes were demonstrated in
Group 3. Pathologic study confirmed transferal lesions in the expected areas.
Conclusions: This technique can be used to safely assist catheter abla-
tion in dogs. Ablation in the tested areas modified AVN properties but the
changes were not consistent. These observations may suggest that these
anatomical inputs do not necesarily have specific electrophysiologic charac-
teristics but overall effects on the AVN are due to their interactions.
Kenneth W. Hewett, Paul C. Gillette, David S. Buckles. South Carolina Children's
Heart Center, Charlesto, SC
Single-beat mapping of the conduction patterns of atrioventricular (AV) node
and surrounding structures has proved difficult because of the irregularities
in the tissue topography and conduction velocities. A 144 element photodi-
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long term effects of radiofrequency (RF) ablation of accessory pathways
are unknown. We hypothesized that defects in sympathetic innervation de-
tected by 1-123 metaiodobenzylguanidine (MIBG) and myocardial perfusion
detected bythallium-201 (TI) scintigraphy after RF ablation would not change
in three years followup. Six pts were studied 6.8 +1- 9.1 days (acute) and 3.1
+1- 0.3 years (chronic) after RF. TI and MIBG images were scored: absent,
decreased, or normal uptake in 13 cardiac segments. The mean numbers of
segments with decreased uptake of TI and MIBG were compared for acute
and chronic studies.
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As expected, M IBG defects were larger than TI defects in 9 studies. Three
studies had no MIBG defects: one of these had a TI defect. There was no
difference in the number of segments with decreased TI or MIBG uptake be-
tween acute and chronic studies. No segments had absent TI uptake, and
only one segment had absent MIBG uptake. Two chronic MIBG defects were
smaller and four larger than the acute MIBG defects. Thus, focal MIBG de-
fects after RF ablation of accessory pathways do not significantly change in
three years follow-up, suggesting sympathetic reinnervation does not occur.
